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Abstract 
Engineering Management involves an extremely 
diverse range of topics, problems, and questions.  
Many of the problems and topics of interest in 
engineering management involve both human and non-
human elements.  This paper reviews the studies 
reported in journals relevant to engineering 
management and describes and categorizes the 
methods used in investigations where the primary 
emphasis was the behavior and characteristics of things 
other than people.  Relative frequencies of methods as 
well as trends are reported.  Implications for the field 
generally and for methodological training for doctoral 
students specifically are discussed. 
 
Introduction 
There are numerous methods, tools, and techniques that 
are used by researchers in their investigations.  Various 
classification methods have been used to analyze the 
patterns of research efforts in the field.  By analyzing 
these patterns, we can obtain a better appreciation of 
what kinds of research are being conducted in 
Engineering Management, and what types of research 
processes are being used. 
Sackett and Larson (1990) examined the literature 
in psychology and defined one approach to analyzing 
the literature.  They described the frequency with 
which various methods were utilized, and concluded 
that only a limited number of the many research 
strategies available were actually used.  A variety of 
classifications were identified, including purpose of the 
study, participants, research methodology, and types of 
measures.  Many of these tools have direct application 
to a study of the engineering management literature as 
it pertains to non-behavioral articles. 
This is not the first time a content analysis has 
been performed on the engineering management 
literature.  Kern (2002) recently studied the content and 
trends in ASEM Engineering Management Journal and 
IEEE Transactions in Engineering Management.  He 
concluded that the Engineering Management literature 
focuses primarily on the manufacturing and services 
sectors of the economy.  Kern concluded that this type 
of content analysis can be used to better understand 
what engineering management is, and what trends are 
occurring in the research.  He recommended that 
further research be performed into the content of such 
articles.  
 
Methodology 
Three journals were chosen for review:  Engineering 
Management Journal, IEEE Transactions on 
Engineering Management, and ASCE Journal of 
Management in Engineering.   Ten years of 
Engineering Management Journal were reviewed, 
including the years 1993 through 2002.  Five years 
each of IEEE Transactions on Engineering 
Management and ASCE Journal of Management in 
Engineering were reviewed, including 1998 through 
2002.  Research articles were categorized while 
editorial-type articles were not.  Only non-behavioral 
articles were further classified. 
The first method of categorizing was to separate 
behavioral-based articles from non-behavioral.  A 
behavioral article was considered to be a paper where 
the primary focus was on the actions, perceptions, 
attitudes, and behaviors of people.  Articles where 
people were involved in business processes, but where 
the focus was on the process or the results of the 
process, were considered to be non-behavioral.   
The second category was the purpose of the article.  
What are the authors trying to convey or develop?  
Sometimes the article describes the solution to a real 
problem.  Some articles present a hypothesis, and 
present the research used to support the idea.  Many 
articles merge two areas of previous work, building on 
 
Exhibit 1.  Purpose of the Study 
 
Solve an applied problem 
Test a theory 
Build on previous research 
Create a new instrument or procedure 
Literature review 
Present a purely conceptual model 
Examine relationships among similar 
 measures 
Test the appropriateness of existing data  
analytic procedures 
                  
 
previous research or literature.  Exhibit 1 is a listing of 
possible purposes for writing the journal article. 
(Sackett & Larson, 1990)   
The third category for analysis was based on the 
research method used.  A wide variety of research 
methods can be used, but as previously identified 
(Sackett and Larson, 1990), only a few tend to be used 
with a high frequency.  Examples of research methods 
include case studies, mathematical models, and 
surveys.  Exhibit 2 shows the research methods that 
appear in these Engineering Management journals. 
 
Exhibit 2.  Research Method 
 
Case studies 
Surveys 
Computer simulation 
Mathematical Modeling 
Interviews 
Judgment Studies 
Archival Analysis 
Literature Review 
Content Analysis 
Laboratory experiment 
Field studies 
 
 
The fourth category involved whether the article 
was focused on data, things (such as equipment) or 
systems.  A focus on data is typical of empirical 
studies, while a focus on systems is widely used when 
developing new business processes. 
 
Exhibit 3.  Topics of Study 
 
Accounting & Finance 
Computer-Aided Design & Manufacturing 
Engineering Economics 
General Management 
 Decision making 
 Entrepreneurship 
 Management of Technology 
 Marketing 
Management Information Systems 
Neural Networks and Fuzzy Logic 
Operations Management 
Operations Research / Management Science 
Packaging 
Product & Process Design and Development 
Project Management 
Safety 
Systems Engineering 
Total Quality Management 
 
 
The final category for analysis was the topic of 
study.  Many non-behavioral topics exist within 
Engineering Management, including Total Quality 
Management, Systems Engineering, and General 
Management.  The various topics of study are listed in 
Exhibit 3. 
For reasons of brevity, the ASEM Engineering 
Management Journal will be referred to as “EMJ”, 
IEEE Transactions on Engineering Management will 
be referred to as “IEEE”, and ASCE Journal of 
Management in Engineering will be called “ASCE”. 
 
Results 
Ten years of EMJ were reviewed (1993 – 2002), which 
involved 206 journal articles.  Five years of IEE were 
reviewed (1998 – 2002), involving 184 articles.  Five 
years of ASCE were also reviewed (1998 – 2002) 
totaling 133 journal articles.   A grand total of 523 
research-oriented articles were analyzed.     
On average, just less than 30% of the articles were 
considered “behavioral”.  ASCE was above the average 
with nearly 43% of their research articles being of a 
behavioral nature.   The judgment whether an article is 
behavioral or not is subjective.  There is a definite gray 
area with some papers having characteristics of both 
behavioral and non-behavioral.  There was a bias in 
analyzing this category; because we were looking for 
non-behavioral articles, we tended to see papers as 
non-behavioral if they had a significant tendency in 
that direction.  A similar bias could be held by people 
looking for behavioral articles within the same 
database.  The data for this classification is shown in 
Exhibit 4. 
  
Exhibit 4.  % Behavioral and Non-behavioral. 
 
   EMJ   IEEE  ASCE   Total 
 
Behavioral 22.8 26.1 42.9 29.1 
Non-behavioral 77.2 73.9 57.1 70.9 
   
 
The purpose of the research is a somewhat subjective 
and fairly difficult item to classify.  Occasionally the 
author will state the “purpose of this research is to …”, 
but that is clearly the exception rather than the rule.  
The articles were classified according to the list in 
Exhibit 1, with the results shown in Exhibit 5.  Clearly 
the most common purpose was to build on previous 
research.  One of the most common types of “building” 
is where the authors merge two ideas into one new one, 
sometimes referred to as “coupling”. (Sackett & 
Larson, 1991)  The classification can also be used for 
articles that extend previous work in various ways.  
The second most common purpose was to create a new 
 
Exhibit 5.  Purpose of the research (%) 
 
 EMJ  IEEE  ASCE     Total 
 
Build on Previous 67.9 59.6 27.6 56.6 
  Research 
Create a new  12.6 17.6 25.0 17.0 
  instrument 
Solve an applied  13.8 13.2 9.2 12.7 
  problem 
Test a theory   5.0   5.9   5.3   5.4 
Test the applic-   0.0   0.7 21.1   4.6 
ability of analytic  
procedures 
Literature Review   0.6   0.0 10.5   2.4 
Examine the   0.0   1.5   1.3   0.8    
  relationship between 
  similar measures       
Present a   0.0   1.5   0.0   0.5 
  conceptual model 
 
 
instrument, often a new method or procedure that is 
explained in detail in the article.  Solving an applied 
problem was the third most common, and its 
occurrence was quite similar in all three journals.  
Theory testing also had very similar frequencies among 
the journals. 
There are many methods available to the 
engineering management researcher, including 
quantitative, qualitative, and mixed methods 
approaches. (Creswell, 2003)  Our review revealed all 
three, with the details shown in Exhibit 6.   Case 
studies were the most common method used in all three 
journals.  Case studies often use a mixed methods 
approach, combining both qualitative and quantitative 
information.  Surveys comprised about 20% of the 
articles in all three journals.  Surveys are nearly always 
quantitative, and include written questionnaires and  
 
Exhibit 6.  Research Method Used (%). 
 
 EMJ IEEE ASCE Total 
 
Case Study 41.5  26.5  50.0  37.7 
Survey 20.8  20.5  17.1  19.9 
Modeling   3.8  25.7  14.5  14.0 
Judgment Study 20.1    5.9    0.0  10.8 
Literature   2.5    4.4  14.5    5.7 
Review 
Archival Analysis     3.1    7.4    2.6    4.6 
Computer   2.6    6.6    1.3    3.8 
Simulation 
Interviews   2.5    0.7 0.0         1.3 
Field Study   2.5    0.7 0.0    1.3 
Other   0.6    1.5 0.0    0.8 
telephone surveys.  Mathematical modeling was used 
as a primary research method in IEEE and ASCE, but 
did not find much application in EMJ.  The Judgment 
study was heavily used in EMJ, especially in its initial 
days during the early 1990s.   
The focus of the articles was classified as to 
whether it dealt with data, things, or systems.  A data-
oriented article will be quantitative, sometimes be 
identified as an “empirical study”, and always have a 
strong attention to gathered data.  A focus on things is 
a focus on physical objects, such as a piece of 
equipment; this focus was far less common than 
initially expected.  All three journals had a strong focus 
on systems.  These are often new business procedures 
or mathematical processes.  Systems articles focus on 
the relationships of processes and procedures, 
especially the interdependencies that exist at process 
interfaces.  This is a very common subject matter in 
Engineering Management.  
 
Exhibit 7.  Data, Things, and Systems (%) 
 
 EMJ    IEEE    ASCE     Total 
 
Data 29.6 48.5 43.4 39.4 
Things 0.6 0.0 2.6 0.8 
Systems 69.8 51.5 53.9 59.8 
 
 
Exhibit 8.  Topic of Study (%) 
 
    EMJ   IEEE  ASCE   Total 
 
General 31.6 30.1  17.1 28.1 
  Management  
Project 14.6    7.4  46.1 18.4 
Management  
TQM 22.2   2.9    9.2 12.4 
Product & Process   9.5 19.9       1.3      11.6 
  Design & Development  
Systems Eng.   3.2   8.8    1.3   4.9 
Accounting &   3.8   0.7  10.5   4.1 
  Finance  
Operations   4.4 11.8    2.6   6.8  
   Management 
MIS   4.4   7.4    3.9   5.4 
Education   4.4   0.0    0.0   1.9 
Neural Networks    0.6   3.7    1.3   1.9 
Engineering   0.0   2.2    3.9   1.6 
  Economics 
Operations   0.0   2.9    1.3   1.4 
  Research   
CAD/CAM   0.0   1.5    1.3   0.8 
Risk management     1.3   0.0    0.0   0.5 
Safety   0.0   0.7    0.0   0.3   
There are many topics that make up the field of 
Engineering Management.  The two major influences 
are Industrial Engineering and Business 
Administration.  The research literature reflects these 
influences, with article topics spanning the range of IE 
and management.  The results of the topic classification 
are found in Exhibit 8.   
The most common non-behavioral topic was 
General Management.  Within this broad topic, several 
sub-topics occurred routinely: decision-making, 
innovation, management of technology, and marketing.   
While all of the journals covered much of the same 
material, different journals tended to publish more of 
certain types of articles.  Project management was a 
primary topic in all three journals, but the ASCE 
journal tended to have a higher percentage than the 
others.  TQM was emphasized more in EMJ, while 
Operations Management and Design & Development 
articles were featured more in IEEE. 
 
Trends. One of the noticeable trends in the data was 
the decrease in Judgment studies over time.  EMJ 
carried many of these articles during their early years 
of the early 1990s, but the frequency of these has 
noticeably decreased.  Exhibit 9 shows the number of 
articles during each year of this study; ASEM did not 
carry any articles that were classified as Judgment 
Studies.  EMJ Judgment Study articles peaked at 9 
articles in 1994.   
  
Exhibit 9.  Judgment Study Trends. 
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TQM has been a favorite topic, especially in EMJ, 
but the number of articles has been decreasing.  During 
the early 1990’s, EMJ carried several issues devoted to 
the topic.  The trend in TQM articles is also shown in 
Exhibit 10.  During the study period, EMJ carried the 
most articles devoted to TQM, but the other two 
journals did publish a few. 
  No other strong trends were identified in the three 
journals. 
  
 
Exhibit 10.  TQM Trends. 
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Conclusions 
Insight can be gained into the current focus of 
Engineering Management by investigating the 
literature.  The purposes of over 80% of the published 
research are to either build on the previous literature, 
create a new procedure or instrument, or to solve an 
applied problem.   
Of the many research methods available to 
Engineering Management researchers, over 70% of the 
articles surveyed used one of 3 methods:  case studies, 
surveys, or mathematical modeling.  The various 
journals had different patterns, with IEEE being 
notably low in case studies, and high in modeling 
techniques.  EMJ was low in the use of mathematical 
modeling. 
In engineering management, we focus on data and 
systems analysis, and write very little about physical 
objects.  Systems studies account for about 60% of the 
published articles. 
The engineering management literature 
encompasses the broad areas of management and 
industrial engineering.  Many of the topics of both 
areas are included in the current research literature. 
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